Research indicates that considerable amounts of search goal revision can take place during user-system interaction. Following a review of the treatment of this phenomenon in various models of information retrieval, an alternative model is proposed which attempts to explain search goal redefinition more fully, by distinguishing between goal change due to new information gained and goal change due to old knowledge remembered. In the case of the latter, it is postulated that external stimuli, contained for example in system feedback, raise the user's nonconscious knowledge to consciousness, providing the user with a better understanding of their information want and goal. The new model is described as an instance of a more general model of information acquisition, embracing a spectrum of information behaviour, from purposeful query-based searching to incidental encountering.
Introduction
As Järvelin and Wilson [1, p.2] point out, 'all research has an underlying model of the phenomena it investigates, be it tacitly assumed or explicit.' The 'black box' model underpinning 'classical' information retrieval (IR) has been subject to a string of criticisms over the past twenty years or so [2] . Various alternative models have been put forward as attempts to more accurately represent or more fully contextualize real-life information retrieval, facilitating the investigation of aspects of information seeking apparently neglected by 'classical' IR. One such aspect was recently examined by the author, namely, revision of search goals during user-system interaction. A preliminary study [3] found that users reconsidered and revised their search goals during as many as a third of online public access catalogue (OPAC) sessions, quite often following up with a new query based on this revision. A more extensive investigation utilizing transaction logs from the OCLC FirstSearch service examined variables of user-system interaction which might affect the amount of goal revision [3, 4] . Amongst other factors, the metadata displayed by a database appeared to have an impact on the frequency of goal revision. The presence of abstracts in results, for instance, was identified as a positive factor.
These findings led to speculation regarding how the revision of search goals during interaction with IR systems might be explained, and thus to a re-examination of the alternative models of information retrieval with respect to their coverage, or otherwise, of the phenomenon of search goal change. The author concluded that no model offered a wholly satisfactory explanation, and puts forward a new model in this paper, as the basis for further research. No claim is made concerning its validity. As Järvelin and Wilson [1] observe, models are pre-theoretical, suggesting relationships that might be fruitful to explore and providing hypotheses to test.
P. HIDER
In this paper, 'search goals' are defined as goals that the user has in mind when he or she enters a query into an IR system, representing a particular information want, which it is hoped will be satisfied by one or more documents retrieved, either directly or indirectly, as a result of the query. A particular information want which forms the basis of an episode of information seeking, is also described in this paper as an 'information goal'. However, there may be different levels of search goals, so that they may be more direct or less direct representations of the information goal or want, on which they are based. In other words, they include 'subgoals' of larger information goals, according to a user's information seeking strategy.
Goal change
The classical IR model assumes that the user's information goal is well-formed and static. However, even when users are deliberately seeking information, it has been noted that they do not necessarily know exactly what it is they want. In fact, the distinction between information want, and the awareness of this want, has long been recognized in information science. For instance, Belkin, Oddy and Brooks [5] , amongst others, point to Taylor's theory [6] of information need development. As Borgman [7, p. 496] argues, the users' 'conceptual knowledge' of how to translate an information need into a searchable query involves, at least in part, an evolving consciousness of the information need itself:
[the process] often begins with some vaguely-felt need of wanting to know something and gradually evolves to the point where one can describe some attribute of the documents that might contain the information. Once the need can be phrased sufficiently to begin searching, the question itself may change through multiple interactions of finding and using information resources. Thus people usually approach an information retrieval system with a partiallyformed query to be negotiated.
Critics of the classical IR model have also observed that in real-life user-system interaction, the user's search goal changes. Robins [8, 9] and Dalrymple [10] both show that query reformulations frequently occur during search sessions, and, while a considerable amount of such reformulation may be strategic, the evidence suggests that some relates to a change of information goal. And just as search goals may change, so may relevance judgments based on those goals. The 'situated' nature of relevance has been stressed by several researchers. Approaches which recognize how definitions of relevance change are listed by Schamber [11] and include Kuhlthau's model of the information seeking process [12] . A later instance is the investigation by Tang and Solomon [13, 14] , who examine an end-user's relevance judgments made at both citation and full-text stages of an information retrieval process, showing not only that judgments change in relation to particular documents, but that the criteria for these judgments change. Noted relevance researchers, Spink and Greisdorf [15] , have also examined the circumstances in which users revise their problem definition. As Xie [16, p. 103 ] puts it, the importance of 'situation' means that 'not only planning but also feedback from the interaction influences the information seeking process. ' Although the dynamic nature of the user's search goal and relevance judgments has been recognized by these researchers, it has not necessarily been recognized in full. Changes of search focus are usually observed at lower levels of information problem or task. In the work of both Hert [17] and Ng [18] , for example, subgoals are situated, and thus can change, but a higher level of goal or problem still defines their models of user-system interaction. Xie [19] emphasizes the different levels of user goal and how each may shift, but concentrates on the lowest level, 'interactive intention'. She shows how strategies may change during interaction with the system and that these changes may stem from shifts of interactive intention; however, these shifts are themselves mostly strategic in nature. On the other hand, Xie [16, p. 108 ] also comments on how she 'also noticed shifts of current search goal, especially those shifts related to "keeping up to date." Shifts of current search goals need to be further analysed. ' In order to analyse goal shifts at all levels, a model of information retrieval needs to accommodate goal change at all levels. Ultimately, this would include change of information want or need, since a goal is essentially a specific want. Harter [20, p. 611 ] explains how information needs, search goals and relevance judgments are all dependent on context, which necessitates change:
The theory suggests that since there is no absolute 'information need,' there will be no single goal motivating a search. Since the searcher's cognitive state changes and evolves with the discovery of each relevant citation, one might expect a correspondingly dynamic search process. As relevant citations are discovered, new Boolean combinations of existing concepts will be formed. Terms representing the ideas of interest may disappear, or new terms emerge. The inquirer may feel the need to construct wholly Search goal revision new concepts and search facets, representing fresh ideas or cognitive connections. Concepts, authors, disciplines, institutional affiliations, journals, publication dates, and other parts of the bibliographic record may be seen in novel ways as a search progresses, resulting in a radical revision of the search problem, and moving the search process in new directions, or, based on the relevance of the output, the inquirer may become more or less confident that the current approach taken is fruitful and will act accordingly.
In the next section, we examine the extent to which some of the major IR models have provided room for higher-level change and goal revision. These models are not described in detail, as a useful summary has already been published by Wilson [21] .
User-oriented IR models
Belkin [22] was one of the first to reject the systembased model of classical IR, arguing that the objective of matching information need representations (queries) with text representations (descriptors) was fundamentally flawed, since information needs could never be specified precisely. Instead, what could be represented were ASKs, anomalous states of knowledge. The basis of matching should not be the information need, which was unknown, but the user's representation of the information problem, 'narrative statements by the users of the IR system, of the problems which brought them to the system' [5, p. 68] . Furthermore, Belkin, Oddy and Brooks [5, p. 65 ] recognize that ASKs change: 'the anomaly, and the user's perception of the problem, will probably change with each instance of communication between user and mechanism. This dynamism implies that information systems ought to be highly iterative, and interactive.' Indeed, the authors invert the traditional perspective: system designers should begin with need representation, rather than with text representation.
What Belkin, Oddy and Brooks do not do, however, is challenge the matching objective itself. This was left to Bates [23] and her 'berrypicking' model, in which users have a range of strategies at their disposal, of which entering a query into an IR system is only one. Bates' model emphasizes the idea that users need not complete their information seeking in one throw; instead, they may pick off different elements of the task bit by bit. In this way, the search goal itself may evolve. Bates [23, p. 409 ] observes, however, that even the 'iterative' IR systems were still essentially based on static information needs and situations:
The presumption is that the information need leading to the query is the same, unchanged, throughout, no matter what the user might learn from the documents in the preliminary retrieved set [. . .] The point of feedback is to improve the representation of a static need, not to provide information that enables a change in the need itself.
Unfortunately, Bates makes little attempt to elaborate on how the underlying information need may change in her berrypicking model. While she paints a picture of an evolving search, produced through interaction with various information resources, this evolution seems more the result of changes of strategy than of overall goal. The whole information seeking process is broken down into segments whereby different subgoals are met through different search strategies; the notion that the whole information problem may be reconceptualized by the seeker is not brought out in Bates' model.
Ellis [24] felt that system designers had failed to question whether (and how) a system constrains the information seeker's behaviour. He advocates a behavioural approach to IR system evaluation, investigating first the behaviour exhibited during the seeking of information, and then examining whether systems allow and promote these types of behaviour. Six types were identified: starting, chaining, browsing, differentiating, monitoring, and extracting. Järvelin and Wilson [1] indicate how these types might feature at different stages of the information seeking process, in a development similar to that theorized by Kuhlthau [12] , although how a user might move between the different behavioural states remains unexplained.
Extending the work of Belkin, Bates and others, Ingwersen [25] proposed a 'global model of polyrepresentation', arguing that the classical model allowed for treatment at a linguistic surface level, rather than at an 'information' level, where the user's variable 'cognitive space' needed to be accommodated. In this space, users' information needs and 'current cognitive space' interacted with their 'problem space' to produce different representations of problem, and thus require different system solutions. We may note, however, that for Ingwersen [25] there is still a constant, defined as the user's 'work-task/interest domain'. Ingwersen [26] called for systems to be more flexible and accommodate more varied forms of information seeking behaviour, providing both 'open' and 'fixed' subsystems, the former showing context and allowing for successful browsing, the latter accommodating matching and 'retrieval'.
A similar model to Bates' berrypicking was developed into a theory of 'information foraging' by P. HIDER Cronin and Hert [27] . This 'ecological' model also aims to redress the balance between 'matching' techniques and less exacting techniques such as browsing. Cronin and Hert point out that 'the best match principle', whereby 'outcomes are matched against pre-set expectations', may not be applicable in many real-life situations. A different form of information seeking behaviour is identified, based on Sandstrom's concept of 'scholarly foraging' [28] . Internet surfing is cited as a good example of such behaviour. Information foragers are situated in a 'hunter-gatherer' environment: some information seeking is carried out through matching (hunting); other times, foraging (gathering) techniques are used.
The information foraging theory is set out in more detail by Pirolli and Card [29] . Information seekers behave such that they optimize their behaviour in a way that gives them the best possible information 'diet'. This is a functionalist approach in which information 'nutrients' are sought in 'patches' on a costbenefit basis. Information foragers would select a patch according to the density of the nutrients available and the effort required to 'travel' to it (one might add that certain cognitive costs would also be considered, such as the cost of processing the information). Once a patch had become sufficiently depleted and another patch sufficiently attractive (in comparison with staying where they were), they would move on. Pirolli and Card's theory contextualizes information seeking, so that the attractiveness of an information resource changes over time, as other resources come into view. However, the theory does not really incorporate the concept of changing goals -what is considered to be the optimal diet does not change, only the view of how to acquire it.
Saracevic [30] considers the models of Ingwersen and Belkin as a step in the right direction, that is, towards a picture of genuine user-system interaction. However, he considers the models lacking in testability (a view disputed by Järvelin and Wilson [1] ). Saracevic puts forward another model which presents different 'levels' of interaction: surface, cognitive and situational. System and user interact at each of these levels, and each of these levels has a bearing on the other two. Saracevic [31] refines this model to incorporate 'query' and 'affective' levels, and uses it to explain the key concepts of relevance, feedback, and search term selection. What Saracevic [31, p. 323 ] does, in effect, is broaden the concept of the search process as a subject of study, so that changes at the surface level of query are interrelated to changes that occur at the higher, cognitive levels:
The selection process is realized and manifested on the surface level, while the effectiveness of search terms, involving user relevance judgements, is established at the cognitive and possibly also the situational levels, with the affective level playing a significant role as well.
Another stratified model is presented by Mizzaro [32] . In his model of dynamic interaction, any of four levels may change: real information need, perceived information need, request, and query. The request is the articulation of the perceived need, the query is its articulation according to the rules of the system. Changes at any level may have a bearing on the other levels. Relevance, which is multifaceted, changes as information needs, both real and perceived, change. The model centres on the user's cognition, although it is not clear how real and perceived needs interface.
Also from a human-computer interaction (HCI) perspective, Sutcliffe and Ennis [33] propose a 'synthetic theory' based on four main activities of the IR process: problem identification, need articulation, query formulation, and results evaluation. A familiar feedback cycle is developed -compare, for example, that put forward by Spink [34] -whereby results evaluation may lead to query reformulation, but how the process should evolve if a problem is redefined, given that 'problem identification' is used as an anchor, is not elucidated.
Meanwhile, Erdelez [35] supports the development and application of Bates' berrypicking model, emphasizing the importance of non-purposeful information acquisition in real-life information retrieval. Since information seeking suggests a purposeful action, Erdelez prefers to use another term to describe more serendipitous information behaviour, namely information encountering. She argues that it is 'important that information systems developers become aware of information encountering and other methods of users' real life information acquisition when making decisions on information presentation and accessibility' [35, p. 420] . It is also worth noting that Erdelez associates information encountering with browsing.
Many of the models mentioned above emphasize user-system interaction, with both user and system being agents of change. Modern computing has demonstrated the value of accommodating different user behaviour and situations, and IR research has needed models to reflect this reality. Indeed, the new models tend to start with the user, rather than the system, and this is taken to its logical conclusion by those who have broadened the scope to cover people's information seeking as a whole, independent of any particular system. Although Beaulieu [36, p. 437 ] categorizes the models of 'information searching' (i.e. IR models) as a subset of IS (information seeking) models, she also points out that 'potentially, all aspects of information seeking could be undertaken in an online environment, thus breaking down the boundaries between information seeking, searching and retrieval research.' Järvelin and Wilson [1] likewise merge IR and IS models. Doing so presents not only a fuller picture of information behaviour, but also unites two strands of information science -information retrieval and information seeking -whose relationship has been less close than it might be.
Purposeful and incidental information acquisition
One way in which IR models can be integrated into the broader view of information behaviour is by recognizing that, while systems may not always fully accommodate non-matching forms of information behaviour, such behaviour still takes place during user-system interaction. If we think in terms of the information foraging described by Cronin and Hert, it should be fairly clear that hunters can also be gatherers and vice versa, and that information huntergatherers can switch from one type of behaviour to another at a moment's notice, if conditions suit. In his discussion of browsing, Bawden [37] points out that the activity often occurs in tandem with query-based searching, as when users browse their hit lists or leave the catalogues to browse the shelves. When result sets are perused, the evaluation/selection process would appear more akin to foraging than to hunting. Indeed, even some 'encountering', in Erdelez's terms, might be taking place.
Thus, instead of characterizing IR as 'hunting' and query-based searching, and IS, outside of IR, as foraging, browsing, and the like, we should note that a wide range of behaviour may take place both inside and outside of the IR environment, and seek to identify what really distinguishes these different forms of behaviour -which is not where they are performed. By so doing, we construct a model of information behaviour applicable to both IR and IS contexts.
We might distinguish between these different types of behaviour in terms of their associated clarity of information want. It is important to note here that each type of behaviour included in Figure 1 has been defined in a variety of ways, both in everyday language and by information scientists, and that its position on the spectrum, from clear to vague information want, is based only on what the author considers a general understanding of its archetypal characteristics. It is also important to note that the clarity of information want is associated with the behaviour as it is performed, rather than as an outcome. In other words, behaviour is represented on the spectrum in Figure 1 according to the clarity of the information want that causes it to be undertaken; the information want may become clearer or less clear as a result of a particular type of behaviour. For example, browsing is generally a result of a relatively vague information want, although through browsing the actor may become very clear about a particular information want.
It should be emphasized that the positions of behaviour types featured in Figure 1 are meant to be typical, rather than fixed. The diagram is intended to show how information behaviour might be classified in ways other than IR versus IS. Further, it suggests that an important definitional element might be the clarity of information want, on which all information goals are based. Another way of viewing clarity, it is suggested here, is in terms of awareness. That is, a very clear information want, such as a fact to be looked up in a reference book, is one of which the actor is very aware, and is focused upon; conversely, the vaguest information want is one of which the actor is not really aware at all, at a particular moment in time. When no particular information want is conceived, then it may be that the actor encounters information, rather than seeks it. On the other hand, when a very clear information want -a goal -is conceived, then a matching, query-based search might well be performed. We thus equate here clarity with purposeful information acquisition, and lack of clarity with incidental information acquisition.
This spectrum, of purposeful information acquisition based on clear goals, and incidental information acquisition based on unclear, or non-existent goals, would appear to be a continuum, at least in as much as it P. HIDER might be used to define information behaviour over periods of time. On the one hand, no information want can be totally clear, and users cannot know exactly what they want, as Belkin, Oddy and Brooks [5] have pointed out. On the other hand, users must have some idea, otherwise they will never recognize information. In this sense, then, pure serendipity cannot occur, although something very incidental can. We might note that a similar continuum was established, in effect, by Bawden [38] in his review of browsing research, when he distinguished between capricious browsing, semipurposive browsing and purposive browsing. At the extremes are quasi-random searching and comprehensive scanning; most browsing is something in between. Bawden [37] argues that browsing is never totally random, with no goal in mind. At the very least, the user is looking for something 'interesting'. The same could be said for any other form of information behaviour. Figure 1 shows how different forms of information acquisition can be characterized in terms of the fuzziness, or clarity, of the associated initial information want. However, this does not in itself explain how information wants and goals change, although it does point to one form of change, namely from a less clear to more clear conceptualization, or vice versa. We noted that a major criticism of classical IR is that it does not accommodate users with incomplete concepts of what their wants actually are. Some of the alternative models discussed above have addressed this shortfall, but they do not specifically address the way in which vague goals may become clearer ones, in other words, the clarification of the search goal. Rather, they tend to focus on how goals might change as new information is acquired through interaction with the system. The key word here is 'new'. A well-formed problem might be revised by a user upon learning new information, just as a vague problem might be so revised. What none of these models does, therefore, is distinguish between goals changed because of additional information, and goals changed because of a clearer conceptualization (or less clear one), although Vickery [39] hints at such a distinction in his presupposition no. 33:
Goal clarification
If the enquirer is not yet ready to state "I have been informed," then the query may be modified, either to express the original information want more clearly, or to express a changed understanding of the nature of the want.
To find out how information goals can become clearer, we turn to one particular research paper, by Harmon and Ballesteros [40] , entitled 'Unconscious cognition: the elicitation of deeply embedded information needs'. They point out that the role of 'unconscious cognition' has been largely ignored in IR research. Although many researchers might consider it a contradiction in terms, 'unconscious cognition' is defined by Harmon and Ballesteros [40, p. 422] as 'that set of cognitive contents and processes in the cognitive system that is unavailable to awareness but nevertheless affects thought and action'.
Like Belkin, Harmon and Ballesteros were inspired by Taylor [6] , who pointed to the importance of emerging, but as yet unexpressed, information needs. According to Taylor, the information seeker transits through four stages of information need, from a 'visceral information need' which may not be capable of being articulated, up to a fully developed need expressed as a statement suitable for the context of the information resources available. (Hjørland [41, p. 163] has commented that Taylor is inaccurate: it is not actually the need that is changing but the awareness of the need, and so suggests an alternative term, 'cognitive development', instead of 'information need development'.) Harmon and Ballesteros propose that a good deal of this development is due to contributions from the information seeker's unconscious, or as we will label it, to avoid psychoanalytic connotations, his or her 'nonconscious'. By nonconscious, we simply mean the converse of conscious cognition. We can use here Kihlstrom's definition [42, p. 155] , as employed by Harmon and Ballesteros: 'those cognitive contents and processes existing in the cognitive system at some point in time and actively influencing ongoing cognition and action of which the person is not aware.' This may include a very large part of a person's memory; indeed, it seems likely that conscious cognition represents only the tip of a person's knowledge iceberg.
Most other researchers and system designers have focused on the conscious part of users' information needs. Harmon and Ballesteros [40, p. 422 ] contend, however, that 'to direct inquiry successfully, it is critical to generate and formulate initial questions that truly represent deeper cognitive needs residing in the unconscious.' In their study, they found that greater elicitation of unconscious cognition through 'information counselling' and a 'programmed relaxation device' made for a 'positive impact on the formulations and representation of research problems for the inquirer and the intermediary.' They conclude [40, p. 425 ] that 'unconscious cognitive processes form an integral part of any explanation of human information processing, and should be taken into account in the design of information retrieval systems. ' We suggested earlier that information wants can never be totally clear to users. As such, information goals always have the capacity to change, even if no new information is encountered. What might be hypothesized, however, is that activities typically based on vaguer and fuzzier information wants, such as browsing, are more susceptible to change than are those based on clearer ones, such as query-based searching.
Two types of goal change
There are thus two ways in which an information goal may change. New information may be learnt through external sources, such as system feedback, affecting the user's 'problem space', to use Ingwersen's term. Alternatively, the user's problem may remain the same, but external stimuli may affect the degree of clarity with which the problem is perceived. It is conjectured that the latter would essentially be due to elicitation of what Harmon and Ballesteros call the user's unconscious cognition. We might illustrate these two types of goal change by way of the following two scenarios. New information. A user wants information about a particular chess opening. Examining several citations, he learns that a particular variation is in vogue. He may decide to search for information on this particular variation as a result. Goal clarification. After perusing several texts, a user comes to realize that it is not just information about a particular opening that they require, but examples of the types of game that develop afterwards.
Although new information may affect the direction of a search session with an IR system, it may play a more important role in other information seeking contexts. Its role in user-system interaction may have been exaggerated. Some of what was represented as externally acquired, new information may in fact turn out to be old knowledge internally brought to consciousness. One reason why IR models have been unable to fully explain the ways goals change may be because researchers have, in a sense, overemphasized the 'cognitive viewpoint' -that is, at the expense of the unconscious, or nonconscious. Cognition has generally been defined by information scientists as conscious thought, as it has by many researchers in allied disciplines: Cremmins' survey [43, p. 28] of the meaning given to 'cognition' across disciplines indicates that it is used for 'all conscious mental processes, acts, behaviors, faculties, functions, modes, powers, or states which allow people or individuals to become aware of and know and interpret their environments and objects.' Thus several models of information seeking and retrieval have been based on cognition in one way or another, but have precluded the role of the nonconscious. For example, Dervin's sense-making model [44] gives cognition primacy, spawning a constructivist strand of information seeking research, while Ingwersen [25] defines his model squarely in terms of cognition; yet neither model makes reference to cognition's antithesis, namely, nonconscious thought.
On the other hand, cognitive science has long recognized that both conscious and nonconscious thought have an impact on human behaviour [45] . Whereas IR models have tended to view (conscious) cognition as independent of the nonconscious, cognitive science has shown how the nonconscious plays a critical role in cognition [46] . Indeed, for consciousness to progress, there must be a constant interchange between conscious and nonconscious content, and this may be caused by a wide range of external stimuli. It is proposed here, that at least some of these stimuli could be responsible for the clarification of a search goal, when knowledge residing in the user's nonconscious is raised to consciousness.
It is worth noting that Harter [20] refers to 'stimuli' in his discussion of how the cognitive state of the user may change during the course of a search session, but little research has been carried out on this important topic in information science. Perhaps the most pertinent is that conducted by Toms [47] , who identified stimuli that assisted in the browsing of a digital newspaper. Toms shows how the content of the newspaper makes a difference to the way it is navigated, with browsers identifying 'landmarks or cues' in the text. Most importantly, she demonstrates how cues can shift a user's search focus [47, p. 858] .
In the author's own study of OPAC use [3] , it was found that search goals were sometimes revised so that users finished their search session with a 'better' idea of what they wanted. Although some of the 'cues' that users identified were probably more related to issues of strategy (e.g. new subject headings on which to search), there were indications that other cues brought about genuinely higher-level changes of information goal. The study did not aim to distinguish between stimuli which clarified a goal, and those which offered new information to the user, but it appeared that elements of bibliographic records were capable of stimulating both types of goal change. For example, several users P. HIDER spoke of a revised goal having 'just come to' them (probably old knowledge remembered), while others spoke of a revised goal after having 'noticed' certain information (probably new information learnt).
A model incorporating goal change
A new model of information retrieval is put forward in this final section, attempting to incorporate the nonconscious as a critical part of the explanation of goal change. In this model of user-system interaction, it is assumed that when users engage with an information system, their information acquisition behaviour is purposeful enough for there to be a search goal, that is, users are conscious of a particular information want that they wish the system to satisfy, or help satisfy. On the other hand, users may not necessarily have a very clear goal in mind: the clarity of search goals, and the information wants on which they are based, will vary. Thus in Figure 2 , a search goal is represented by a fuzzy set, with a goal's fuzziness varying along the same continuum as represented in Figure 1 . As such, the model could be adapted for other IS situations and activities outside of IR, and is really an instance of a more general model of information acquisition, in which actors would not necessarily start out with any conscious information goal.
In Figure 2 , the five broken arrows A-E represent five ways in which a system might affect information retrieval. These are described below. (A) The system may provide information (or documents promising to contain information) new to the user (or at least he or she does not recall it), which the user recognizes as meeting, or partially meeting, their existing information goal. (B) The system may provide new information which affects the user's conceptualization of the information goal, rather than meeting the goal itself. (C) The system may provide other stimuli which raise to the user's consciousness aspects of the existing information goal which had hitherto existed in the user's nonconscious. (D) The system may provide other stimuli which raise to the user's consciousness a different information goal, which is prioritized by the user, although the stimuli themselves do not meet, or partially meet, the new goal. (E) The system may provide new information which raises to the user's consciousness a different information want; the user recognizes that the information satisfies, or partially satisfies, this want.
Additionally, the system may provide none of the above, which would entail a review of the user's behaviour according to factors outside the system. What the user does following any of these various system effects depends on a range of variables, including those in the larger information environment, such as: (1) whether the goal in question was fully or partially met; (2) the user's cost-benefit analysis of meeting a revised goal; (3) the user's perception of a system's effectiveness in relation to a revised goal; (4) the relative importance of different information needs. The user may or may not continue with the system; he or she may continue with the same type of information behaviour, or with information behaviour of a different kind, or with behaviour unrelated to information acquisition.
The proposed model allows for higher-level goal changes as much as it allows for lower-level ones. It was noted how previous studies often identified subgoal changes of a strategic nature, while the overall information goal/task/problem is treated as a constant. The focus here, however, is on information goals, rather than strategic goals. The model accommodates the most dramatic goal change: the user's information Search goal revision goal might be replaced by a completely different one, at least temporarily. Alternatively, external stimuli might modify the user's existing information goal, by raising to the user's consciousness other aspects of the underlying information problem/task, or new information about the problem/task might be brought to the user's attention.
Nevertheless, while this model focuses on information goal change, it can also be applied to lowerlevel goals, that is, changes of strategy. For instance, a user may learn from a citation another name for the chess opening on which he could search (effect type B), or he may recall the other name for the opening when seeing it again, or when seeing a word associated with it (effect type C). We should also note here that, as well as external stimuli having a potential effect on lowerlevel search goals, so too, of course, would higher-level goal change.
The model represents a view of user-system interaction in which systems can stimulate incidental information acquisition, as well as produce 'matches', and can not only provide new information, but also facilitate new states of consciousness. By allowing for goals to be redefined through clarification, it offers another reason why goal change occurs as frequently as some IR research indicates. By acknowledging the interplay between conscious and nonconscious, it is suggested that the model presents a fuller picture of user-system interaction. One hopes that the model might meet at least some of the criteria set out by Järvelin and Wilson [1] . Above all, it is hoped that the model helps stimulate research into, and discussion of, several aspects of information acquisition which have been hitherto neglected, such as the role of the nonconscious, the fuzziness and clarification of information and search goals, and, perhaps most interestingly, the nature of stimuli which raise nonconscious information wants to consciousness.
